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(54) vsmnzm ^z^mmtm&j& 



(57) [££)] 5 3 

< wrrs n tj6«Tr*s ^ v>«i»««cawfc*tfe*if ft 

7t7T</N*2»$(l^mS!c^NF net tL, TtX^h^ 
A7^-5-rit'5 0 ©«jEH»8c£ v iU jffl3£»«!ffi* 

5"fA-2^AitTS«^7t<7))t^P in tCt3^T P in 
>100-NF net -h- v ■ A i/ tzZ&ft&ffifz-t&vlZ 

£G peak £:U 7V>fiM#*?^L < ft£ 2 igEfi (fc/c 
U ififflIA«2 0 nmKlh3 0 nmKTTioti^: 

&&mm <n *> <d) (d n \z z>mm.yt ? r -f n 2 © ^ 

V>*lJ#<£>iiil£ AGtLfct^tC, AG/G peak < 
1. 7% "3 KLT, »J«7t7 7 




•4 

(2) #M2002-202224 



77^ AXAlt^ -a-TMtE«ffliJ^3t 7 r f A © 5 V ij 

eEK»3t<D3t«flEP in K:-3l»T P in >100-NF net -h- 

fl9E*Wffi3tt7 7 f n©5 v>¥U»© fcf-^ffi£G peak 
iU 7 v L<&-5 2 (fcfcU 

m&2 0 nmR±3 0 nmJ^TT&oTSAfcgFalPI© 
fc©) OIBC*W*S(re*JB!l?63t7 r-f A©7V>fiJf# 
©{I^£AG£U£:<h£H:, AG/G peak <l. 7% 

ME«M£3t 7 r -f A*© 7 v >*iJ#«Sfc*JHl3t-r* n t 

[f»*3S2] Hf)f2^«P in tC-p^T P in >-2 5 
dBm/nm fcSW«j££»ifc?-;:<fc*W»<hr*» 

2. 5 dBm/nm &6«»aS«fcti<!:S1«Si 

[0 0 0 1] 

[5S930«-r*ftH!#»] #3SWi, »M7 7^a* 
[0 0 0 2] 

3t«MH8<hbT, E r7C***3tti»ftfli«teaa)DSnfc3tt 

«■ -a c: <t an? * * w-Tfc < . «hiie m k iscK $ n 

fc)K7 7-f A{SMS§£ 5 ^ >««ffl^t 7 7-fA'tLTl 
[0 0 0 3] ^«3J:3«c5^>tB1S»*SIS-r-&±"C 

«, 7^>i«*iffl7t7y-i'A*(D7- : <'>fijt#^$ste-r 

SCi^ISTfeS. WAtf, Mf7-4 3 2 4 8^ 

s^'Bissnt ^-5„ z. <D&m \zmm £ nfc 



[0 0 0 4] 

3tt©**aEA*/hS-r**»^fctt» «il)l)t7 7-fA-X 
L 7~ iJ ^m^'St^ £ &5 £ £: iP *> . Sifted 7 

7 -f a© 7 v >sffl»«»*»g «fc < sd^-r 4 z t an?s 

— 7j. *JB93e3t7r-</WX»-r«»IS*3t©3tflB 

0 . «Ste^7 7 -f A*© 7V >f ij&ffift£*R& J: < 

[0005] *^Bj(i, ±fB©*ra^BJ«©»^tc*^ 
v i T_h era b & *mmt z> & left s n/c % © t <& o , « 

[0 0 0 6] 

>t 7 r -f Ait 5 -t±T«l5g7te 7 7^A*©7V >f 
«»*WJtf*^FfeT*oT, (a) ft«7 7^A*ffl 

P j n >100- N F net • h • v ■ A v ftS*fl=*#»ifr«fc , 5 
icb, (b) *iMj£3t7r-fA07V>fiJ»©tr-^tt* 

&SPb1^2 0 nmiy.±3 0 nmKTTfe^Tl^Ifi 
FbIRB©*)©) ©F ( atc*5^S»J^7 l 67 r-f A*©5v>fiJ 
t#©fiS*AG<hLfc£#i'. AG/G peak <l. 7% 

[0 0 0 7] *fSWK«tntf. ±f2(a)©^^^?^fe-r 

c £ »c ct 0 , &mfeyt 77-r /n*x%^ l ft e «s»m7t36* 

^l ; S : i:ft4^<h«ft<> ±m(b)<D3iftZmfc? 
[0 0 0 8] ±B(a)©*#fc'PV»Ttt, 7t^SP in tC 



(3) 



#Hfl2002-202224 



Ot^T P in >-2 5dBm/nmS5HIJt;5ifct 
^P in i;oi>T P iB <-12. 5dBm/nmS5 

[0 0 0 9] 

[ooio] aid *m&Mm\z&z>7-?>mn%w. 
m^mmm\z mm £ n& ? v >fij#»»j£ ->7 ^ 

1 tt, WJJgTfc 7r^A'2©7? >W#^^^2BJ^-r 2> 
fc&GDfcCDT&oT. SfeTt^l 1, fi!I$'77 7>75 
1 2, ftU— 2 0, 3 0, \s—*fy -f ?J"— K 
4 1, 4 2, 7^ y ^(MSf^4 3 , 44, 
§§4 5i5cbD*7E7<7 ^A7t7-f if 5 0 £ffi*.T^ 

-So 

[0 0 11] Sfeftil'l ltt, MSiJ^^r-f /N*2^5 
V >f ijft £ ft £ jfcfi^tC £ T a £ t. W# & « 

tt^© E r TC^^ilPTt 7 71" Atf V» <=> n 

3. Sfc, E rTC^JnTt^T-rAJtilgggiLTCA^ 

c:ne.^m*-&t)-a-Act)C9*efe7t?!ii 1 titfe 
«&xi77>7*'7 1 2«, ^fiTtigi i^e>ttj7j$nfc 

-5'20Oll*-f2 1 ^ttSTJ-T-So 
[0012] 7tif-^i U — ^ 20H, Sl#-h2 
1, S2#-h22 43i:tfg§ 3#-h23SW LT*3 
0, ISltf-h2 1 \ZXijVfz%^m2^-b 2 2^<~> 
ffi?jU I2#-h2 2(CA7jbfc7££SS3#-h2 3 

^e.j±i^-r-5o ^if-+3.u-^3 ott, mi 

h 3 1 , m 2 h 3 2 *3 cfctfgl 3 h 3 3 £W 
LT£ 0 , il#-h31 (CA77 Lfcyt&m 2 h 3 
2^6tti^L, Sg2tf-h3 2tCA7jL/'-:7t£li!3^- 

[0 0 13] U~ if y< ;t- K 4 l*5d:^4 2, 7*5 
ifmmm^A 3*>J:0*44, &£mc«ifr&j&§§4 5 

ifitis nxai#*2 n^>u^(D^tm& p out «, 

CISC2 ] 



t><DT&3o U-if^-f^- H4 l*5=kU*7*5-.y7*§!![H] 
#f*&^43«, l/-if^^--h*4 UCfc^^S^tb 
7fc7"-<7 h;i/*3 e ki^V5-y^[fiI#f^4 3('*5^^>7 
^ 7*£Mifcfi(C J; 0 %.$.2>$Lm<DW.UmX.<D V-*f% 

*m+>tz><, mmz. v-^^^^-ya2^,^xs^^ 
y ^fmmm^4 4 «, v— ify-i* k 4 2 ic^rns 

g^tilTt^^^ h;U^J;Ut7*^>7^lHl#f^4 4(C 

^-ifTt^m^j-rs. -dis^§g4 5tt, 7^->7^[Hi 
mfeT 4 3*3^0:4 4^n^n*^m^$n^:ii:^M7fe 

CDl^-ifTt^jg^LT, Lit fc©^ 

®7t<i: LT>tif-^3. U-7 3 0 cnm 1 h 3 1 ^th 

[0 0 14] JtX^tr b^AT^-fif 5 0«, Ttif- 
+ ^3 0C0m3^-K3 3 ^Dta^n/tTt^A 

[0 0 15] d»^-7>fim^»i^v-X^A It'll 
ft-y— +3.1^-^3 0©^2#- h 3 2 JcD»JS7t7 
T-</N*2'\S!)e^^Sn^>i:i:t)tC. Ttif-^^-U 
-^2 0©l2#-h2 2 £0«$iJ^7te:7y-r/\*2'\Hif; 
^^Alfr^o ffi^Tt^r-f /N*2 fcAWLfcIA^ 
«iJ^7t7r^A*2SrejffiT§^tC5T>ltitiS$n 

§„ ^<7)7v>jf'i$nfcii»7t'i, 7t7-fyi/-^3 

0^^T^X-^i7 h5'AT-^7-1'if 5 OfCA^L-T, >t 
N^AT^-^-Yif 5 0tCJ;D3fiSX^i' 

nT^fcCV^^t'fe, K^3t7 7'f/\*2?r€i)SL.feiS 

7-fif 5 OtCA^jLT, ftX^ h^AT^-^-fif 5 0 

tti^ ^ tlT V » ^ i: ^ JC «|« S nfc 3tS X ^ 7 h ^ 6 . 

mmttmm ^ nx ^ tz ^ t # tc m& z ntz&mx < ? 

[0 0 16] ^i', ^(DcfcP^^V^lJ^Mte^X 
T-A 1 }C*5^T»J^7T'f A*2^AM-r-g)li»7t© 

-f /N*2(OIEi*C0 7y'>fiJt#^G net tL, jEV&Gim^ 
iC^NF net i-r« 0 7^7-^7 h5A7^"9'f-tf 5 0\Z 

^^c, 7^>7^*htL, K^4>C0^a«: c tT 

7t©^SP ASE «, 
[SU] 



NF Kt ,-h'-^-AX'G na -(1) 



•(2) 



(4) 
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[0017] wmfeftyr-i A'2T%*-rsa^is:m7fe 

©3£«P ASE i:it^T. &$J^7 7< A2T5V>if 

t J, fezBteft 7 7 4 A* 2 Tf8£ l>tz g s&s&mfta* 
$f£^ <h fc o T , «iW^ 7 y -f A* 2 © 5 T ># ij&ff ft * 

tt««fc<«j£f s£<ta«-r£&K, l-t^u tested 7 

7 4 A* 2 Tfg4t?> g^m^CD^S P ASE tC*f LT. 

3ttO5tiB§EP 0Ut j9«3te«-fc^*<, 
[S3] 



•(3) 



[0 0 18] Ttefc-fe, ±E(l)SC~(3)it«fct), »»J^ 

3t 7 7 < a 2 ^ xm-r ztmytoytmm p , „«, 

[ft4] 



TT», H2*#H8U3&*«6, ftauest^r-f A2^A 
JM--Stt»3t©*«KPi„©±ISKO«.»T»lM'r*. El 
2tt. ftMet^r-f A*20fi]#X^^ h;UGj(A), 
*5«ttJt, KWJgSt? 7-f A2^AS*Lfcl£gbt©8?^X 

^ N^Pin^)^^^*^"^'^^"^^- 5 " 

[0 0 2 0] KiBl5e3t7 7 4 A* 2 © 7 V >fiJ»fiM&* g 
R £U S«7r^ A2©HS*»f®**A eff tL, 
* W3t 3t 7 r A 2 »: S n * ® iB © * P 

pumpl t u ffis&ttiL&\z&v&Vim&yt7 7 4 a* 2 © 

■KJRS*£a pump i£U ftiWett^yf A2 ©*SS 
Lib. fcg£ATir3\ »«l!©t77'fn 
2©7V>fiJ#^^^ h^Gi(A)tt, 
[ft5] 



G,(A) = exp( 



•(5a) 



/> >10OJVF B -A-vAv 

at net 



•(4) 



7t4 A2©iEi*©*i ; iffBS:NF net «r3 dBtU ft 
7.^7 h7AT^-7-f-tf 5 0»C*»t*Sfit«SA*l. 
5 7MmiU ffll5tfeft:5H¥tg£AA£l nmtfS 

SS!l^7r-f A*2^A»-rstS^7t©3t««P in 
te, -2 5dBm/nm£t±t^?.. 

[0 0 19] — «aa5&fc7 7'fA*2^Alfr*ttK 
3t©3tSBaEP in ***:#-r#*t, &zHteft7 7< A2T 

5 -7 >jhss n&K*btea**r tzfcm&yt t & o , c ©»r 

fcS;iE}tl:iO 5 v>fiK#7^7 h;i/#*»££W* 
«P in O±IS>b£tT(0«fc'5f-bTS«>«>^S^**. ^ 

[oo2 2] ^©««^7t7r-r/N*2T5'-7>teis$n 

7c£ftA<7-P t0tal (=P PUIDP 2) WK^7t««SA 
puinp2 ©^fcfcaigft<!:&5. *LT. ^OlrfciSaiE 
ft©fcS A pmp2 fc*»J **»Ji[3tt 7 r -f A 2 OIRJRS 
££a pump2 £-<r&<i:, £©*rfcfciaiB3tefc£cK 
5£ft7 7-f A2©5"T>fiK#7^7 h;PG 2 (A)tt 
[ft 8] 



[0 0 2 1] -T^-fe. WJ^77-fA'2-\A«Lfc 

umyto&mx^? h;up in (A)i, Mz&ijjg^r-rA 
2T7v>«(Banfctt»jt©3SSx^^ h;pp 

0Ut (A)i:©K{Ctt, 
[ft6] 

^W-G.CA^CA) -(6) 

3ft « HffAOtJft 0 Stiffl^ft 7 7 -f A 2 T 5> V >if 

46 £ nfcfcRKBU ! ~ A 2 ©Mifc7t©:£:7t A 7 - P 



tota 



[ft 7] 



Gi(A>P fc (A)-dA 



•(7) 



G 2 (A) = exp( 



8r 



V 



(A)-i 



^2 



1 - cx^-a^pz-i,) 



•(8a) 



♦(8b) 



[0 0 2 3] ftT.^7 h^AT-r^-i^fS OKcfcOWt 



snswix^i' «$teft7 7-f A2©#*© 

7^>*"J#7^7 h^UGj (A) tC, SiS3t77-fA2 

5 ^ s nfcsaM&w&rfcfc: ae* t & * c t k 

S"3*< 7V>fiJ#X^57 N;PG 2 (A)75iM»^tlfct>© 
^?t©^fiP in *«^tfr^*»^fctt, M»J«^7 7 

-r a 2 t?7 v >ii*i $ nrzummmfctemmft ttzz 

«M§fc<&0, iWt±®7V>^^^h;i/ (G 
,(A) + G 2 (A)) A^LT, »iJS7t77'r 

/n* 2 ©7 v>*ij#tfcft£*it&«fc < jBfit-r * n tJifr^^t 

ift*5, ^©ffi^l-SSRS^H-tPf^. 
[0 0 2 4] *W3£3tt7r-f A2T?7V>«IB 

Sn*tt»3tOS««HA 1 ~A2l*lT, 7-7>fiJW 
L<«CS2^©&SA A ti6SA B t©fa (fefc'b, &S 
FbIPS A b - A a #s 2 0 n m^± 3 0 n mRTTab o Tii; 



(5) 
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[ftl 0] 



(G,(A,) + G a (A,)) - (G,(A A ) + G 2 (A A )) 

-TA2T7V > & « ^ fifcttntftMK tLtmmyt t<c * 

^<*:(ca-5i'< 7V>flJ#X^i7 f-Jl/G 2 (A)©I2tP£*t 

-1 , n2©**©7V>flJ#7.'<^ NJUG! (A) CiittS 
fcT— fftST*0, G!(A peak )«, ^-©fcf-£MiT& 
■So Sfc, G 1 (A B )+G 2 (A B )tt?SfiA B T©m*Ht± 
© 7 V >f iJftTf* t) , G , ( A A ) + G 2 ( A A ) A A T 

[0 0 2 5] feSA^©**©^^^, (A A ) 
£, jftfiA B TCD**(75 5- : <'>fimG 1 (A B ) SV^ 



AG 



•(9) 



G^-G^AJ-O 



•(10) 



[ftl 1] 



GM-GM AG 



•(11) 



[0 0 2 6] ^V>fitf#<h^>fiJ#«ftg R 
[ftl 2] 



^v>*iJf#[dB] oc g R/ /A ef f [Jfi<iI] 

&-6WfiW*»S©T?, ±fB<ll)5S;tt, [ftl 3] 



•(12) 



10k>g[G,(A^)] 



Sr. 



(**)- 



(AJ 



•f*-|.(^>V^ 



-(13) 



[0 0 2 7] IftJtfcSte? r-f Aej2tE&#5gCi8:£ft 

fc3tja«->XT-A*3B^bfc»^. 3 0 dB*§«©7 V 

i? bfrwfeconommtf. 1/2 ST^snst 

[ft 1 4] 



30 2 60 



•(14) 



1. 7%«Ti/j:S. 3KO«t^{C, AG/ 



p in a»*#-r §f a z: t < . tam&yty 7 -in 2 

&-3< h;PG 2 (A)0«»*/jNS<-r 
S3t # -5 ©T, SS^Tt 77<A*2ffl7V >f 

[0028] fc*s, »j«7t7T-r/N*2-e^v>iiitii$ 

tlfci5t^7t©^7t/W-P pum p 2 «> Wit^t? a* 

2c«»*n*ajB*©isfliPp Um p 1 saEftfr*iw» 
^n-e*n©fflttStaij^7t 7 r -r a- 2 ©ague <t o xmu 



£©T\ K«te7t7 7"f/N*2©ffl«{C«DTl5il®7t?SS 

« «fc zfi&mytm&^n'enizmw cissns <&ga*& 

-fA*2 <hLT4«gi©fc©£^D±tfT, #*0«^t 

[0 0 2 9] mi ^JfiWTtt, *»l3e^ 77^A'2tl 
T« t>«*»fc -> > iW*- h*7t 7 7 -f ASrffl v 

SStU jfcfi 1 . 5 5 /tmTSfi»ft*«+ 1 7 p s / 
nm/kmg|Tfe5. ^>$0I^E— K^T'T A' ©5 
SL^20 kmtU ->>£Ol^- KtE? r-f /tfcftfft 
$n?>ljie7t©^SPp Um p 1 *2 2dBmtLfc. 
[0 0 3 0] H3tt, IBl|6*Mfc*fj-*7V>fiJ»X 
^ h^S*-T^57T?**. 04tt, miHJS^J(c*5 
W*A*tt»3tt©3taP«P in t tf-^ fJ»G, ( A peak ) 

MSP in ^-4 0dBm/nm, -3 5dBm/n 



(6) 
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m, -3 0 d B m/ n m:fc 5 d Bm/nmftl-? 
jn *!-2 5dBm/nmOTT'*nH %$LLtz&?*WL 
Tz. AJjU8&t<Dytmg.P in tf- 1 2. 5dBm/nm 

j£U:T&n«, sRSfjn-cD«ii:io, 7-?>mm 

ffl«P in ;) s -2 5dBm/nmR±T-l 2. 5d 
Bm/nraOTtibn(i ->>^*;l/ ; e— K3t77-fAO 

[0 0 3 1] m,2-$mm-T!U. »K*7 7'fA*2tb 
T«^37^7 7-f/^ffl^fc. MS^^TTt^r-f 

fc5^*»;ft:77<A*T&oT, ifcSl. 3/im#fil: 

2 0ps/nm/kmgST^. M5^=lT7t7y< 
A*«, > > £WE— h*7t 7 7 -f A* t it** L/ T 5 V >f 
iSg R M5M. M5^3 73t7 r-f noftS L£ 3 

©3SSP puiD p 1 *2 2dBmi:W;, 

[0 0 3 2] 0 511 ^2HJgWCi3tt57V>*lJ#;* 
^JNH6*tf7 7Tf*5. H6(t ^2*Jfi^(C*3 

A^iJ^TtCDTtS* P i n t tf- * f IJ#G j ( A peak ) 
t©H«**-r^7 71?*S. H5TH A#ttlfc3fe© 
MKPi n ^-4 0dBm/nm, -3 5dBm/n 
m, - 3 0 d Bm/nm43cfctf- 5 d Bm/nm^nf 

ntl^ 0 H 6 SC. A^M^Tt^TtSBSP 

in *i- 2 5 d Bm/nmaTTSnH 3B£bfcS«U* 

tz. ADUm?t<Djft&&P 1 5 dBm/nma± 

SBSPj n ^*- 2 5 d Bm/nmK±T- 1 5 d Bm/n 

[0 0 3 3] U§3iUfi0iJT«. »l^77^A*2tL 
T*Mtt*t«3tt7r-f/t*ffl^fc. $Hlttfi«*fc:7 7"fA 
«. jftfil. 5 5 MmT«fi»»**ftT*0. ^<£>ifcfi 
MOWl«+P s/nm/km^-3T, ->>^ 

Kt£ 7 r -f A* £ itm LT 5 V >fij»ff » g R at* 
S^fcOT?**. »ti©3t77-fA<Dl$LS2 0k 



Ppumpl* 1 6dBmiLfe, 

[0 0 3 4] B7H. SB3^JIS«fc4iJt*7V>jfiJ^ 

ft Z> Xf}UMfcyt<D%&& P i n £ tf- * f iJ»G , ( A peak ) 
tOWfRSiK-r^^T**. i7Tll A*K»3t«0 
MPj n * ! -4 0dBm/nm, -3 5 d Bm/n 
m, - 3 0 d Bm/nm^cttJt- 1 5 d Bm/nm-tn 

P - 2 5 d Bm/nmKTT*ntf. 5£4iLfz&f& 

nmmm^ t^t, tf- ^ spj»*tii*swffi $ nx, 

7c. A*ttUet03tfBSP in 3&»- 1 8dBm/nmH± 

SflfP in A5- 2 5 dBm/nmK±T- 1 8 d Bm/n 
[0 0 3 5] 4 HSgtfiJTtt. «SR£#:7 7-fA2tb 

x 7 v >m%i&$c g R #*£ v> t> ©t* mmm 

t7t7 7-fA'©fiSLS:5. 0 8kmiU il»tt 

^t^yf/tfc^i&snsjajejteo^sPpuBp!*! 6 d 

BmiLL 

[0 0 3 6] H9I1 SI4*aS«t:*S»t*7V>jpJ^ 
^ N^*t^77t?*?>. B10B, ^4H5£0tJ{C 
*5tt*A*ttlWfe©3tt*flEP in i fcf-i7f'Jtf G 
l (A peak> t©M«^t^7 7T?i55. I9TS1 A 
73gt^W3t^SP in **-4 0 dBm/nm, -3 5d 
Bm/nm, - 3 0 d Bm/nm*5=k£/- 1 0 d Bm/ 
n m^- n^tKOmT $> 2> »"& \Z -O V > T 9 V >f IJ#X ^ £ 
hJI/^^ntV^. 01O*^fl5i5C, A?3l£ifc 
3tero3t«ftP in *^-2 5 dBm/nmKTTa&nil 

± bfc s «ittm3t*ni« tftox, tf— ^ f9»*»a*w 

Bm/nraBU:t*nil SRS?;^©f f CBO, 

ik$:mm&<mfe-?z>z.£tf-z%ti.*,\ ^ntc^tbT. 

A*t*K»t03t«a[Pi n *<-2 5dBm/nmH±T- 
2 4. 5dBm/nmHTTJ.nil J«#»»ttJt7r 

[0 0 3 7] 

[fswroja*] w±> wm\zm.wisfz£&<o, *mmz 

7\*<D7^>fiJ#^*j»J^r-S7jteT^oT, (a) SffliJ 



(7) 
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(57) [Abstract] 

[A subject] A subject of this invention is to provide a Raman gain 
coefficient measuring method for accurately measuring a Raman gain 
coefficient of an optical fiber. 

[Solving means] This Raman gain coefficient method measures a Raman 
gain coefficient of an optical fiber 2 on condition that an optical 
intensity P in of a test light input the optical fiber 2 meets a 
precondition of P in >100-NF net -h-vAv where a noise index of the optical 
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fiber 2 is expressed as NF net , a measuring frequency of an optical 
spectrum analyzer 50 as v, a measuring resolution as Av , and a Planck's 
constant is h, and that a precondition of AG/G peak <l . 7% is satisfied 
where a peak value of the Raman gain of the optical fiber 2 is expressed 
as G P eak and a deviation of the Raman gain of the optical fiber 2 between 
two wavelengths (a wavelength interval between the two wavelengths 
should be the maximum wavelength interval being no less than 2 0 run 
and no more than 30 nm) having the same Raman gain is expressed as 
AG. 
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